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High Dynamic Infrared Image Compression and Enhancement Algorithm
Based on Side Window Filtering
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Abstract Data collected via infrared thermal imaging systems are primarily in high dynamic range. Thus, research on
dynamic range compression and detail enhancement technology is crucial to achieve visualization of high dynamic infrared
images. This paper addresses the challenges of gradient reversal artifacts, low contrast detail loss, and background noise
over enhancement in traditional methods. In this paper, we propose a high dynamic infrared image compression and
enhancement method based on side window filtering. First, side window filtering is used to decompose the original
infrared image into basic and detail components. Then, an adaptive threshold platform histogram algorithm is designed
based on the grayscale distribution of the basic component in order to compress the basic component. The detail
component is enhanced using the adaptive gain coefficient generated via the weight distribution characteristics of the
bilateral filter core. Finally, the basic and detail components are weighed and fused and quantified to an 8-bit dynamic
range. According to experimental results, compared with classic compression enhancement methods, the proposed
method has a superior edge preservation effect on strong edges, can effectively avoid gradient inversion artifacts and halo
problems, and has richer detail information, better background noise suppression effect, and stronger adaptability to
different scenes.
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Fig. 1 Flow chart of enhancing algorithm
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Fig. 5 Filtering results of bilateral filtering, guided filtering, and proposed method. (a) Model images of step edge, slope edge, roof

edge; (b) curve of data in the 100th line of the image and filtered results; (¢) local amplification
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Filtering results of bilateral filtering, guided filtering, and proposed method. (a) Infrared image containing edge area; (b) curve of

data in the 284th column of infrared image and filtered results; (c¢) enlargement of area a; (d) enlargement of area b;

(e) enlargement of area c; (f) enlargement of area d
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Fig. 7 Basic component processing results and their histograms. (a) Automatic gain control; (b) histogram projection; (c¢) platform

histogram; (d) proposed method
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Ik SCRE 00 1 87 S M A RO, R B T AT

1% 55 S VR P8 b, AL 40 5 HLBE CEXBE B MR R
W45 T B 5 32 Bl A% asd i AR DX 3l 0 e 75 B2 i), ANGE T
X AR SC b 5 R A T W0 o 0 T o T KT L 8 34 i )
i (EME) 0] DAAE — & F2 3 b R me L GO0) L B, L e
K, BGOSR B (5 BRI AU

1Y max ( X,)
Eye = k;ZOlnimin(X,)’ (19)
KX, B i ANEGFH PN ER T AES FHE
B AR SRR gk B EME N3 1 iR, LB

s PR 7 3G IR 45 A ) EME (E AR5 i 5 K1 9 g e,

®1 MWAKENR A EME (i1 L
Table 1 EME results for the test images

Method Fig. 8 Fig. 9 Fig. 10  Fig. 11
AGC 14.41 13.07 19.87 12.57
PE 17.83 19.59 17.68 15.33
BF&.DDE 18.54 13.45 20. 39 17.46
GF&.DDE 17. 36 13.04 18.65 13.36
FGF&DDE 18.13 11.87 21.64 15.77

Proposed method 19.58 16.01 21.65 15.14
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B 14 5 B B D7 i Ak R 43 B B AR R 0 X
PURE , SCRE e O AR K B2 40 Bl A 39 252 5 3 3 4 19
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